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Notes:

1. Basin and wetland locations are
subject to change following the
development of the PSP by the VPA.
They may change once land
ownership by developers, and
development phasing is known.

2. Basins have been located outside
of the floodplain.

3. Assets have been sized based on
a draft land use budget provided by
VPA. It is understood that this will be
refined.

4. This plan is for information only,

not for construction.
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Appendix D

IWM Assessment scoring

D.11 Score breakdown of IWM assessment against key criteria for Scenario A

Alternative water Volume of S Total Nitrogen (TN)
Impact on Reduction in .
sources that recycled water : prevented from Alternative water
: - downstream fluvial Mean annual : A o
substitutes potable delivered to g discharging to supporting urban
. ; flood mitigation runoff volume S .
mains water supply residents (HIMIL) (MLlyear) receiving waters greening (H/M/L)
(ML/year) (ML/year) Yy (CCIVEED)

New green Wadawurrung Opportunity to Opportunity to create
infrastructure or | statement: Restoring || enhance community linked corridors to
permeable space | Country to its natural awareness and support connections

created (ha) state (H/M/L) engagement (H/M/L) (H/M/L)

Ease of Ease of operation
Implementation and maintenance
(H/M/L) (H/M/L)

Victorian Planning Authority Ballarat North PSP IWM & Drainage Assessment
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D.1.2 Score breakdown of IWM assessment against key criteria for Scenario B

Option Alternative water Volume of Total Nitrogen (TN)

Impact on Reduction in .
sources that recycled water p . prevented from Alternative water
downstream fluvial Mean annual

Wadawurrung
statement:
Restoring Country
to its natural state
(H/MIL)

New green
infrastructure or
permeable space

created (ha)

Opportunity to Opportunity to create Ease of Ease of operation
enhance community linked corridors to : :
Implementation and maintenance

awareness and support connections
engagement (H/M/L) (HIMIL) (H/MIL) (H/M/L)

substitutes potable delivered to discharging to supporting urban
mains water residents
supply (ML/year) (ML/year)

flood mitigation runoff volume

(HIMIL) (MLlyear) receiving waters greening (H/M/L)

(kglyear)

Victorian Planning Authority Ballarat North PSP IWM & Drainage Assessment
Issue | Rev 03 | 2 July 2024 | Arup Australia Pty Ltd Ballarat North PSP ITWM Plan Page D-3



Appendix E

Workshop outputs
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Ballarat North
IWM Assessment and Options

Thursday 1st February 13.00-15.00
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Activity 1 - Defining Outcomes

What are the wider
strategic outcomes that
are important for this
place/ project?

Exercise instructions

1.Define Outcomes (20 mins)

« Reflecting on the context of Ballarat
North PSP, identify what wider outcomes
should be considered?

Individually, place the outcomes cards
inside the wheel in the relevant section.
Add more detail about the outcome in the
card's text box.

Use blank cards to generate new
outcomes.

2. Prioritise Outcomes (10 mins)

« Individually, use coloured dots to vote for
three outcomes that you think should be
prioritised.

via lower
water demand

/ Great
/ place to
/ live and
play

Nice visual
| amenity
I

Community to
‘ Green spaces that  be able to
' have dual benefit  enjoy the

creek @
of Pathway
‘Cultural across the

Values development

\ Maximise in-situ water
\ retention (eg. passively

Managing people with
green spaces - make
areas for high
utilisiation & areas with
limited or no use. Can
be done through design.
To help improve areas
for fauna use (breeding,
etc).

Exercise time
30 minutes

irrigate street trees)

Actively supports
WTOAC's Healthy
\Country Plan

inigation

Ballarat

leed control may be  ypinterrupted habitat
needed in conjunction corridor through the
of natural water flows development

may be necessary evegetatonof th reek
(Y} Sronger habiatcoridors
N Beter nkages between
e
e

Lrgeresaions g
creeklines should be connectivity
Tetinad for shading @

Cimate resiience

Bio-swales  Ae

in street
cross
sections

Artificial
wetlands can

biodiversity in
addition to
storm water
management

Continue high

N

Maximise g

recycled @ \

water use A

* o \

Maximise
environmental @ |
benefit to ® \
Burrumbeet Ck ®

\void or minimise

flood risk |
No further downstream/those
;:2":‘:;'::‘ outside the precinct
Rest - JF OO0
Nomore o |
flooding in the !
precinct area /

Bring back the
frogs 9@ 0®

and other important
aquatic species (both
plants and animal) g

Preservation of
waterwaysand  positive @@
[ contribution to
revitalising Lake
migratory birds  Burrumbeet J
[ ]
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Activity 2 - IWM Opportunities

What are the water cycle
interventions that can
unlock wider outcomes
and address water
challenges?

Exercise instructions

« Consider what water infrastructure
assets can be used to unlock wider
outcomes?

« Place selected water asset on the
relevant water system layer.

« In group share your ideas.

Optional
+ Map interdependencies between the
assets using Miro arrow tool.

(© Exercise time
30 minutes

ntial lots, em

, streetscapes, resi

nterventions integrated with PSP land use p

Ballarat

S
=
5]
=
S
b
@
e
g
g
o
2
3
5
2
@
@
g
£
3
a
5
£
§
£
g
2
3
il

Governance: VPA, DEECA, CHW, GHCMA

Exploreways

Teaditional owner toengender

nputand appreciation

engagement when by residents
proving or

Burrumbeet Creek environment
aualiy

People, Place, Information, Economy

Educatepeopie on

h fact that
etands ar
atways full of water,

they

Lot and Street Scale water-
sensitive development

use layout with

Qualiy parks passively

Green roots/

Rain Gardens. permeabiity

. ater an
ncrease permeabilty. arainage n mind

Precinct scale Green-Blue
infrastructure

Plantingof
aversenate “Goldtieds it Linear
Creeks Clmate sections that | reserves and
‘asptat Fevegetation
strategy and o for song
Restoraton e waterways
Guide Intrastructure
Bunanyung (alsolotand
Landscape stroet scale
Aiance

Underground Infrastructure Networks

usingrecycled

Catchment, Land, Topography

Using ol festures a5

No (o s it as

Good inked

coverage
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Long list of IWM options from Workshop 1

Layer IWM opportunity Shortlisted for Comment
assessment?

Catchment, land, topography

Underground infrastructure
networks

Precinct Scale blue-green
infrastructure

No (or as little as possible) changes to natural drainage lines
on a large scale / Using local features as natural connection
for water movement - depressions, drainage lines, etc.

Using recycled water from Ballarat North WWTP for public
open spaces

Road cross sections that allow flexibility for green-blue
infrastructure (also lot and street scale)

Basins co-located and designed well with open space

Lot and street scale water sensitive Rainwater tanks for all residential properties

development

People, place, information and
economy

Bio-swales in street cross sections

Encourage street plantings of natives and more plants rather
than more concrete to increase permeability.

Rain Gardens

Permeable Pavement

Passively irrigated street trees

Green roofs

Traditional Owner input and engagement when improving

Burrumbeet Creek

Explore ways to engender appreciation by residents for
environment and water quality

Educate people on the fact that wetlands aren’t always full of
water, they can be intermittent.

< < < =<

There is opportunity to inform overland flood flow paths by influencing placement of
roads. This will ultimately be to the discretion of the VPA, based on other outcomes
that need to be achieved in the PSP guidelines, however, this solution can be
assessed by identifying existing low-lying areas using topographic data, and
encourage overland flow paths to these naturally occurring low points before
discharging into the creek.

For natural connections for water movement, swales have been proposed (under the
Lot and street scale water sensitive development layer) which will be assessed at the
next stage.

This solution will be assessed in the next stage.

Streetscape WSUD features such as swales and passively irrigated trees will be
assessed in the next stage.

The first milestone of this study proposed that basins and wetlands can be co-located
to minimise land take. Exact locations will be dependent on how the masterplan
progresses and developers come on board, but Arup will be able to make
suggestions on open space locations to the VPA.

This solution will be assessed in the next stage.

This solution will be assessed in the next stage.

This is recommended is to be taken forward by the VPA and incorporated into the
PSP, as it is listed as a general principal (F12) in the PSP guidelines. This will not be
quantitively assessed at the next stage.

This solution will be assessed in the next stage.
This solution will be assessed in the next stage.
This solution will be assessed in the next stage.
This solution will be assessed in the next stage.

VPA are in communication with WTOAC and Traditional Owner input has been
incorporated into the IWM assessment

Although this solution won't be quantitatively assessed as it pertains to the post-PSP
stage, it will be included in our final recommendations.

Although this solution won't be quantitatively assessed as it pertains to the post-PSP
stage, it will be included in our final recommendations.



List of options assessed

« All options have been assessed for the Core area only, and Core area
plus Expanded area

gy

1

Precinct

Street

Lot

To improve the water quality of Burrumbeet Creek, stormwater runoff is treated by wetlands

Allow for adequate land for floodwater storage(retarding basins) to control 1% AEP post developed flows to pre-developed
levels.

Stabilisation of Burrumbeet Creek to accept urbanised flows

Using recycled water from Ballarat North WWTP for public open spaces

Using recycled water from Ballarat North WWTP for residential use

Stormwater harvesting and reuse for public open spaces from wetland

Stormwater harvesting and reuse for residential (laundry, flush and outdoor irrigation) from wetland
Blue-green corridors

Provide ecological refuge and resilience for flora and fauna residing within Burrumbeet Creek
Bioretention systems to treat road runoff

Passive street tree irrigation

Rainwater harvesting in all households

Permeable pavement in all household driveways
Green roofs in non residential buildings
Household driveways and roofs connected to raingardens



Precinct scale solutions

Allow for adequate land for floodwater storage
(retarding basins) to control 1% AEP post
developed flows to pre-developed levels

To improve the water quality of Burrumbeet
Creek, stormwater runoff is treated by wetlands

Stormwater harvesting and reuse for public Blue-green corridors

open spaces and non-potable residential
use from wetland.

Using recycled water from
Ballarat North WWTP for public
open spaces and residential use.

Stabilisation of Burrumbeet Creek
to accept urbanised flows

Provide ecological refuge
and resilience for flora and
fauna residing within
Burrumbeet Creek



Street scale solutions

Passive street tree irrigation Bioretention systems to treat road runoff



Lot scale solutions

Rainwater harvesting in all households Household driveways and roofs connected to
raingardens

Permeable pavement in all household Green roofs in non residential buildings
driveways



Assessment criteria

Strategic Outcome (from the Central Highlands Strategic
Directions Statement)

Strategic Outcome 1 - Safe, secure and affordable supplies
in an uncertain future

Strategic Outcome 2 - Effective and affordable wastewater
systems

Strategic Outcome 3 - Existing and future flood risks are
managed to maximise outcomes for the community

Strategic Outcome 4 - Healthy and valued waterways and
marine environments

Strategic Outcome 5 - Healthy and valued urban and rural
landscapes

Strategic Outcome 6 - Community values are reflected in
place-based planning

Strategic Outcome 7 - Jobs, economic benefits and
innovation

Additional delivery criteria: Ease of delivery

Place-based IWM objective for Ballarat North

Reduce potable water demand to reduce pressure on Ballarat's
supplies and provide adaptability during drought.

Utilise future wastewater flows to Ballarat North WWTP for
beneficial local outcomes.

Manage flood flows from the development area to prevent any
increase in flood risk downstream.

Protect and improve ecological value and habitat potential of
Burrumbeet Creek.

Reduce stormwater runoff and improve stormwater quality flowing
to Burrumbeet creek to support waterway health

Create greener neighbourhoods, supporting trees and enhancing
open space.

Create additional landscapes, permeable areas and green
infrastructure through water management

Create green-blue corridors within the development and support
connections and community access to and awareness of nature.

Embed Traditional Owner values and care for country

Adopt a fair and equitable approach to IWM, ensuring all
stakeholders contribute to the place based IWM Objectives.

Measure

Alternative water sources that substitutes potable mains
water supply

Volume of recycled water delivered to residents

Impact on downstream fluvial flood mitigation

Reduction in Mean annual runoff volume

Total Nitrogen (TN) prevented from discharging to
receiving waters

Alternative water supporting urban greening

New green infrastructure or permeable space created

Wadawurrung statement criteria:

1. Minimises wastewater discharging to the creek

2. Minimises stormwater discharging to the creek,

3. Creek restoration
Opportunity to enhance community awareness and
engagement
Opportunity to create linked corridors to support
connections
This strategic outcome is not applicable to Ballarat North
as it is primarily a residential precinct

Ease of implementation

Ease of operation and maintenance

Unit

ML/year

ML/year

H/M/L

ML/year

tonnes/year

H/M/L

ha

Number of criterion
met

H/M/L

H/M/L

N/A

H/M/L
H/M/L



Our Approach to grouping options

Regenerating the

Gateways Alternative water Meeting SW Burrumbeet
for homes targets catchment
Portfolios: - Portfolio 1 Portfolio 2 Portfolio 3 . Portfolio 4

' Base Case



Portfolio 1 - Base Case

Wetland to meet pollutant
reduction targets
(Option 1)

Retarding basins to control 1% AEP
post development flows
(Option 2)

Stabilisation of Burrumbeet Creek
to accept urbanised flows from all
of Ballarat North PSP
(Option 3)

2KkL rainwater tanks in households
(Option 12)




Portfolio 1



Portfolio 2

Recycled water to open spaces
(Option 4)

Recycled water to homes
(Option 5)

Wetland to meet pollutant
reduction targets
(Option 1)

Retarding basins to control 1% AEP
post development flows
(Option 2)

Stabilisation of Burrumbeet Creek
to accept urbanised flows from all
of Ballarat North PSP
(Option 3)

Passive street tree irrigation
(Option 11)




Portfolio 2



Portfolio 3

Precinct scale stormwater
harvesting for open spaces
(Option 6)

Stabilisation of Burrumbeet Creek
to accept urbanised flows from all
of Ballarat North PSP
(Option 3)

Retarding basins to control 1% AEP
post development flows
(Option 2)

Wetland to meet pollutant
reduction targets
(Option 1)

Household driveways and roofs
connected to raingardens
(Option 15)

Bioretention systems to treat road
runoff (Option 10)

2KL rainwater tanks in households
(Option 12)




Portfolio 3



Portfolio 4

Stabilisation of Burrumbeet Creek
to accept urbanised flows from all
of Ballarat North PSP
(Option 3)

Retarding basins to control 1% AEP
post development flows
(Option 2)

Wetland to meet pollutant
reduction targets
(Option 1)




Portfolio 4



Comparison



Activity - Delivery Pathways - Sustainable industry best practice ARUP

Exercise time WHAT NEEDS TO BE CONSIDERED AT THE FOLLOWING STAGES?

15 minutes
PSP Land Use Planning Stage

Include guideline in
the PSP for houses
to be connected to

stakeholder
support on this

It has to be in this stage as
there is a cost impost to
the developers and they
should not be able to get

Development Design Stage

Condition on
permit to require

Post development (O&M)

Householder

Recycled water to homes e option would be out of It the residents wil il ek information
(subject to CHW necessary before TS AT R MW ocnditions in requirement
support) including in PSP. the land purchase costs. metro) NS g MP
Need CHW
support on
this upfront Network - Should be fairly Gancorelole e

Recycled water to open spaces

NS

Requirement/guideline
in PSP as well a5 o be
included in W
assessment as part of
permit application

QUESTION: Is there
a suitable location
for open space to

maximise
this/reduce cost for
recycled water
infrastructure? (Pat)

Fiona

Outline
direction/option in
PSP, conduct
business case and
assess overall
benefit. Timing is
interesting. - JF

Guidelines to

PSP cross sections
take into account

assist Council

straightforward
engineering with
collaboration between
developer and CHW.
Treatment Plant - Some
complexities may exist in
upgrading the treatment
plant. - JF

Subdivision design and
construction plans to
demonstrate compliance
with PSP cross section (Pat)

There is good work
undertaken in MCC
with this treatment,
but significant cost

officers and involved. The street
Passive street tree irrigation space for street applicants when design becomes
tree irrigation designing paramount.

(Pat)

subdivisions (Pat)

Species selection to
consider native species,
appropriate EVCs and
resources for native
fauna (Nat)... also for
adequate useful
shading / cooling

Consultation with
Council
Environment team
to understand
species which are
pollutant resistant

CHW assumes
operational control.
Some additional risk

associated with
managing purple
pipe schemes. - JF



Activity - Delivery Pathways - Meeting stormwater targets

Exercise time
15 minutes

Precinct scale stormwater
harvesting for open spaces

Bioretention systems to treat road
runoff

Household driveways and roofs
connected to raingardens

PSP Land Use Planning Stage

Land uses and
land take need to
be shown on PSP
plan (i.e. the place

based plan)

Potentially need to
show an example high
level varied cross-
section on how the
bioretention areas
would look like on the
road.

Might be difficult to
implement through
PSP. Maybe better
suited to design
guidelines

Fiona

Guideline in PSP
about use of
permeable material.
Unlikely to be able
toputasa
mandatory
requirement - NS

Reference
somehow in
the PSP

Fiona

Council to provide
upfront acceptance

. Need to
that it would understand
maintain potential flood

impact to this on
the road network.

bioretention
systems on public
roads

Can also consider
requirements for

Design guidelines
non-residential uses

for raingarden
to have water standards and
harvesting or

permeable roofs? future
maintenance

Development Design Stage

Significant
buy-in
required from
developers.

WHAT NEEDS TO BE CONSIDERED AT THE FOLLOWING STAGES?

Post development (O&M)

More complex
maintainance
responsibility
from Council

owners
corp

ARUP



Activity - Delivery Pathways - Burrumbeet Creek revitalisation

Exercise time
15 minutes

Stormwater harvesting for open
space

Recycled water to homes

WHAT NEEDS TO BE CONSIDERED AT THE FOLLOWING STAGES?

PSP Land Use Planning Stage

Acknowledgement
that weed control
would be a crucial
element if refuge

and resilience are to

be viable

Show indicative areas of
how blue green corridors
can be placed to
accomodate overland flow.
paths. May not be in the
PSP but could be shown in
a backgroun doc. NS

Need commitment
from BCC that it
would be able to

maintain these
corridors since itis
likely going to be in
their ownership - NS

This is a nice thing to
have butis it
achievable? Everything
possible should be
done to improve the
current status of
Burrumbeet Creek

es.
geomorphology
assessment

Need to understand

how much larger the

wetlands and creek

corridor would be if

we need to reflect it
in PSP plan.

aMinimum of

a30m buffer

on either side
should be
required.

Include
guideline
supporting
this in PSP

consider how
accessible
these
corridors are
to the public

Development Design Stage

Committment to
revegetation plans
that consider
creating and /or
enhancing corridors
for aquatic and
terrestrial species

Good design will always
take this into account
and there is a need for
a commitment to
achieve this with and
its ongoing
maintenance with BCC

Include
condition to
follow the GGF
design
standards.

Shouldn't limit our

thinking to just
supporting

threatened species,

but consider
broader native
biodiversity

Would need to
understand
ground conditions
/infiltration in
order to design
corridors

Would need to
consider how lots and
streets connect into the
corridor. Can be
challenging to keep
pipes shallow / near at
grade level - AP

Post development (O&M)

Ongoing
maintenance
- weed
control

ARUP



Additional Comments

.\




Appendix F

Wadawurrung Traditional Owners Aboriginal Corporation IWM Statement

Dear IWM project leads,

Please see below Wadawurrung Traditional Owners Aboriginal Corporation statement and position on IWM
projects and stormwater, recycled water and new water sources.

Wadawurrung people recognize the rivers and waterways on our Country as living entities and we, the
Traditional Owners are the voices that speak for their health and well-being.

When we talk about Cultural water and Cultural flows, we are talking about all water that exists on country -
because Water is life. Without water, life suffers and ultimately cannot exist.

Cultural flows are Water entitlements that are legally and beneficially owned by volume or by having agency
over decisions made, by Indigenous Nations, of a sufficient and adequate quantity and quality to improve
spiritual, cultural, environmental, social, and economic conditions of those Nations. Inherently, Cultural
flows are for us to Heal Country and to enable us to undertake our obligations to care for country and to
bring our lifeblood, water, back to its natural flowing state, so that it can continue to support Country,
Culture & Community.

While treated storm water can be used to support environmental flows and systems, treated storm
water must not to be used as Cultural Water - it should be used as the re-allocation source for systems
in place, freeing up licenses and reducing extraction from natural systems, allowing passing flow
management and future water entitlements to be handed back to Traditional Owners.

Two years ago, Wadawurrung released "Paleert Tjaara Dja -Lets make country good together”, 10-year
Healthy Country Plan. Within this we have built our objectives, aspirations, and obligations for water on
Wadawurrung Country.

Our role within the Gobata Dja - Caring for Country team as Aboriginal Water Officers, amongst tangible
projects, is paramount to educating the importance of waters connection to Country, and why we must
change the western understanding of water management.

Our Rivers and our water bodies are now highly modified and under threat from increased and incorrect
usage. They are heavily over allocated and are suffering from everlasting extraction for irrigation, industry,
and potable assets.

On Wadawurrung Country, there are no remaining water allocations within our systems. So, what does that
leave for Wadawurrung People, our access and agency over Cultural Water?

Zero. Zero litres. Here in lies the challenge for Wadawurrung.

The majority of rivers on Wadawurrung Country are extensively licensed and over sold, while only receiving
very small environmental entitlements and very limited passing flows, as a direct result of the building of
weirs and barriers harvesting the natural flows and selling to industry.

From Wadawurrungs perspective, rather than continually extract and license water from natural
flowing systems, new sources of water like storm water and recycled water, through IWM projects can
be used as the asset for sale, on selling it to users like irrigators, golf courses and other major industry.

There is great need for investment into new water sources as we face increased pressure from
urbanization, population growth and climate change. Our Rivers cannot support any further take.

We need to increase the confidence of users for alternative water sources so that our waterways can begin to
heal, and our Mobs can regain agency over what has always been theirs. There was never Aqua Nullius and
it was never an asset for sale.

People must understand that water that exists on Wadawurrung Country, must stay on Country as it is part of
the holistic wellbeing of that landscape. It supports all aspects of life, from the deep water and the life within,
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to the banks with the river red gums, to the grass lands and bushland surrounding, the canopies and the birds
that live above right through to the sky country that feeds the water back into the landscape.

When you turn your tap on in your kitchens, or you water your vegie gardens, or when the irrigators turn
their sprinklers on, I want you to imagine the word, Wadawurrung, pouring from the taps and remember, that
water is not just an asset for sale, water has its own spirit and its own connection to Country, it needs to be
healthy to be able to support Country. Our water is our lifeblood of Country, without water life within
Country cannot be.

Please take this statement as our formal and strategic direction with IWM related projects. If opportunities
for water to be returned to Country and Wadawurrung are identified, we ask to be kept informed where
needed and will engage further when required.

Please use this as a tool to help us mitigate resourcing requirements as we commit to other initiatives.

Thank you and take care.
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